Fifty measurements of nonmethane hydrocarbons (NMHC) and several other trace gases were made over an equatorial rain forest in February 1988 as part of the DECAFE experiment. The measurements were made independently by two different laboratories. Each laboratory used its own sample containers, gas chromatographic measurement procedure, and calibration. Also, the altitudinal distribution of the samples differed. Apart from propene and i-pentane for which a substantial difference in the absolute calibration existed between the two laboratories, the average results were very similar, and the vertical profiles were identical within the scatter of the data. For NMHC with longer atmospheric residence times (e.g., ethane and acetylene) the average results agreed within a few percent. In the boundary layer, only small gradients could be found. In all cases where a significant vertical gradient existed, there was an increase of the mixing ratios with increasing altitude. This can be explained by the different origin of the air masses at different altitudes. Above the boundary the trace gas mixing ratios decrease. The observed NMHC pattern can primarily be described as photochemically aged emissions from biomass burning. The observed depletion of the photochemically reactive NMHC also agrees with the occurrence of enhanced ozone levels in the boundary layer.
INTRODUCTION

Biomass burning and emissions from vegetation have been identified as important sources for hydrocarbons in tropical
. Both laboratories measured light alkanes (ethane, propane, i-and n-butane, and i-and n-pentane), light alkenes (ethene, propene, and 1-butene), and acetylene. In this paper we also report results of benzene and toluene measurements made in J•ilich. The J•ilich samples were also analyzed for carbon monoxide and carbon dioxide by a gas chromatographic method similar to the one described by Heidt [ 1978] . alkyl benzenes, heavier alkanes) there is a large unsystematic variability which prevents the identification of any systematic gradient within the boundary layer. For none of these compounds a statistically significant gradient could be observed. However, the uncertainties in their vertical gradients do not rule out relative changes between 10 and 25% km -• . Within the scatter of the data there is no difference between the Gif and Jfilich NMHC profiles. 
COMPARISON OF THE
THE NMHC PATTERN
If our assumption is correct, that the observed NMHC concentrations are primarily due to local or regional biomass burning, we can expect that the observed NMHC pattern is similar to the emission pattern of biomass burning. A typical tracer for biomass burning which has a sufficiently long atmospheric lifetime is CO. However, there is a significant atmospheric background concentration of CO which cannot be directly ascribed to local or regional biomass burning activities. Although the measurements were made near the equator, the backtrajectories indicate northern hemispheric origin of the air masses. Our CO measurements above the boundary layer range around 150 ppb, comparable to the northern hemispheric background. We therefore have to subtract this value from our CO measurements inside the boundary layer before we scale the NMHC emission pattern to CO. In Figure 4 Surprisingly enough and in spite of the completely different backtrajectories for the air masses at ground level and at the top of the boundary layer the vertical gradients within the boundary layer were very weak. For the longer lived trace gases CO, acetylene, and ethane there is a small but significant increase with increasing altitude. For the more reactive NMHC a substantial variability can be seen which indicates a somewhat layered structure, but no systematic vertical gradients can be found. Thus the time scales for vertical mixing must be short compared to the average transport times from the source region but not fast enough to smooth out variations of reactive NMHC such as alkenes, heavier alkanes, or aromatic compounds.
